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The campus of Xiamen University is a major attraction for the city that attracts tourists 
from all over the country.  In an effort to tighten campus security and encourage a proper 
atmosphere for students to learn, the university implemented a tourist control policy in December 
of 2012.  Due to the restriction on the number of visitors, entry is determined on a first-come-
first-serve basis.  The purpose of this study is to do an economic analysis of this tourist policy.  
We will determine any welfare inefficiency that may be caused by not charging an admission fee.  
Through the use of conjoint analysis we will determine the attributes relative to the decision 
making process of entering Xiamen University and the importance that is attached to each of 
them.  We will also conduct a market simulation to estimate consumer judgments to predict 
market shares among different sets of attribute combinations.  From here we will be able to 
determine optimal levels of attributes to produce a profit maximizing structure for the university.  
Our findings suggest that the implementation of an admission fee will improve social welfare 
and provide the university with significant income. 
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The new policy states that between Monday and Friday, there are only two time periods 
in which tourists can enter: 12-2:00pm and after 5pm.  During the afternoon period of 12:00 – 
2:00pm, only 1,000 visitors are allowed into the university, 300 through the West Gate and 700 
through the South Gate.  After 5:00pm, there is no limit to the number of tourists that may enter.  
Every day, starting well before 12:00, people take their place in an enormous line to wait to get 
into the university.  Aside from the time spent waiting in line, the admission into the university is 
free.  According to the university, the new tourist policy has caused a decrease in the overall 
number of visitors (WOX Team, 2013).  This decrease in tourists is accredited for reducing the 
amount of littering and cases of theft (WOX Team, 2013).  Without charging an entrance fee, the 
university is essentially rationing by waiting the 1,000 entries during the afternoon visiting hours.  
Lots of research has been done under the topic of rationing by waiting.  When one considers the 
term, rationing, we are typically given the idea of a commodity that is not being sold at market 
equilibrium, where supply meets demand.  We typically think of a good that has a supply that is 
much lower than the demand; thus people are forced to wait in line to get a chance to receive this 
good.  However, one’s time can be considered a cost, which by adding to the price, can bring 
supply and demand back into equilibrium.  Therefore, in the market of a free good, lines will 
form and grow until the marginal individual’s valuation of the good equals the cost in time plus 
price (Barzel, 1974).   
 
1.2 Literature Review 
 
As mentioned by Lindsay and Feigenbaum (1984), there are two distinct scenarios in 
which lines are formed.  One scenario occurs as a byproduct of stochastic variation in either the 
demand or supply side of the market.  Under this scenario, instantaneous adjustment of output 
and/or price is too costly to occur.  For example, lines may form to catch a cab during peak hours 
of the day.  Another scenario in which queues emerge is in a non-stochastic setting.  When price 
is below or above the market-clearing level equilibrium, due to transaction costs or external price 
















can be said that the efficiency of a price system can be made visible by the alternative allocation 
mechanism of queues (Deacon & Sonstelie, 1989).  
There are two common additional costs of a good associated with rationing by waiting, 
both of which are not captured by the producer.  The first is the cost of the time spent waiting in 
line.  If the price of a good is zero, typically, the total cost to the buyer is the time spent waiting 
in line.  However, there are also rent costs that are transferred to the buyers from the suppliers 
(Deacon & Sonstelie, 1989).  Long queues will cause rational consumers to increase the amount 
bought per trip to the market.  A study by Deacon and Sonstelie (1985) looked at the effects of 
gasoline price controls in the spring of 1980.  The price controls required a number of stations to 
reduce their gas by on average 18.5 cents below the competition.  Motorists were thus given the 
option to wait in line for cheaper gas, or pay more for gas with no waiting time.  Those who 
opted for the cheaper gas were more inclined to purchase larger quantities of gasoline to 
economize on waiting time causing rent costs to be transferred from the gasoline stations to the 
consumers.   In total, the social loss that is due to a price control is the sum of the rent lost by 
suppliers and the net welfare cost, positive or negative, experienced by consumers (Deacon & 
Sonstelie 1989). 
Instead of rationing the number of visitors into Xiamen University, the university could 
simply charge a fee for admission.  This would, in theory, reduce the amount of time waiting in 
line and could also decrease the amount of social loss.  The university would gain by receiving 
income that they previously did not make, and visitors who are willing to pay a price for 
admission would not have to spend time waiting in line.  However, determining how much a 
person is willing to pay is difficult.  One could simply ask, “How much are you willing to pay 
for this?”  However, those who are surveyed may be inclined to offer a price lower than there 
actual maximum willingness to pay in the hopes of obtaining the good at a discount (Berry, 
Fischer & Guiteras, 2012).  There is also the take-it-or-leave-it method of eliciting a person’s 
willingness to pay.  One could ask, “Are you willing to buy this product at for five dollars?”  The 
participant will either respond yes or no.  Although this is a relatively easy method to implement, 
the information it provides is rather limited.  Given the same question, if the respondent answers, 
“yes”, all we know is they are willing to spend five dollars.  However, their true willingness to 
pay could be any amount over five dollars.  If the answer is “no”, we only know that their true 
















A popular method for eliciting a person’s willingness to pay is known as the Becker-
DeGroot-Marschak mechanism, better known as BDM.  Using BDM, one can elicit the exact 
willingness to pay of an individual (Berry, Fischer & Guiteras, 2012).  This method requires a 
participant to state the maximum price they are willing to pay for a product.  After which a 
random price is drawn from a distribution.  If the price that is drawn is less than the maximum 
price stated by the individual, the person can purchase the gift at the price drawn.  If the price 
drawn is higher than the individual’s stated maximum price, they will pay nothing and receive 
nothing.  For example, participant A is asked how much he is willing to pay for a cup of coffee.  
He states that the maximum price he is willing to pay is $3.  Then, a price is drawn from a 
distribution.  If the price is anywhere from $0 up to, and including, $3, participant A will pay the 
drawn price and receive a cup of coffee.  If the drawn price is over $3, participant A pays 
nothing and receives no coffee.  Using this method, a rational individual will bid their true 
maximum willingness to pay.  This is the dominant strategy.  However, practical applicability in 
a field setting is not as accurate as in theory (Berry, Fischer & Guiteras, 2012). 
In Eliciting and Utilizing Willingness to Pay: Evidence from Field Trials in Northern 
Ghana (Berry, Fischer & Guiteras, 2012), they implement and assess BDM with regards to the 
willingness to pay for household water filters.  They sampled 1,265 subjects from 15 villages in 
Northern Ghana.  First, the surveyor describes the procedure of BDM.  They emphasize that they 
will not be able to change their bid after the price is drawn.  They do practice rounds to make 
sure the participants understand the procedure properly.  When the bid is made, the participant is 
reminded that if the price drawn is higher than their bid, they will not be able to purchase the 
water filter.  The participant is allowed to alter their bid and the process repeats until a final bid 
is established.  Once the price is drawn, if the participant is successful, they can purchase a water 
filter at the price drawn.   
In order to estimate the ability of estimating a maximum willingness to pay, losing 
respondents were tracked to see if they tried purchasing the water filter at the higher drawn price.  
All losing respondents were also asked if they had wished they had bid a higher price.  The 
survey suggested that 21% of losing participants gave some indication that they did not bid their 
maximum willingness to pay either by trying to purchase at the higher drawn price, or by 
















Another method for eliciting willingness to pay is conjoint analysis, which will be the 
method used in this study.  Conjoint analysis focuses on a question of why consumers choose 
one product over another (Green, Krieger & Wind, 2001).  When given a set of choices with 
different attributes, consumers choose the utility maximizing option.  Conjoint analysis is a way 
to evaluate consumer’s preferences for products with different attributes through the use of 
experimental design to create hypothetical sets of options (Grover & Vriens, 2006).  These 
alternatives are constructed such that we can estimate the importance for each of the attributes 
using statistical methods.  Since our study goes beyond simply eliciting willingness to pay and 
aims to determine how tourists choose among a set of products with different attributes including 
time of entry, length of waiting time, and price, we will use conjoint analysis for this study. 
Conjoint analysis was developed by Luce and Tukey in the mid-1960s (Radler, 1993).  
Further development of the algorithms was done by Kruskal and Carmone (Green & Srinivasan, 
1978).  The biggest appeal of using conjoint analysis is its ability to predict consumer behavior. 
Since the 1970s, conjoint analysis has attracted popularity as a method for estimating consumer 
decisions as a trade-off among products or services consisting of multiple attributes (Hair, 
Anderson, Tatham, & Black, 1992). 
Before conjoint analysis the method of determining utility of consumer decisions was 
known as compositional method (Grover & Vriens, 2006).  Using this method, utility is 
determined by adding up the individual utilities of each component of the alternative using the 
expression 
 
(1)              Uan = Σxijnβin, 
 
Uan is the total utility of the alternative a for person n, xijn is the person’s belief about attribute i 
for alternative j, and βin is the importance of that attribute for person n.  An individual’s beliefs 
about the different attributes are usually gathered through rating scales (Grover & Vriens, 2006). 
 While this approach may be intuitive and easy to implement, there are many problems 
associated with this method.  First, the ratings that are given by the participants in reference to 
the attributes’ importance and performance are often subject to error from a number of sources, 
for instance, the inability to differentiate between alternatives.  By not requiring participants give 
















predict a consumer’s behavior under constraints.  This method also makes the assumption that 
there are no other factors outside of the attributes described in the case study that may contribute 
to a person’s overall utility of an alternative.  This method also lacks in its ability to estimate 
interaction effects of attributes along with the importance of attributes in references to specific 
levels (Grover & Vriens, 2006).   
In response to these shortcomings, conjoint analysis was developed to deal with the 
problems of measuring buyer trade-offs and estimating price-demand functions (Green, Krieger 
& Wind, 2001).  The significant improvement of conjoint methods is the use of hypothetical 
alternatives developed using experimental design.  This allows for the estimation of the 
importance for each of the attributes using statistical methods (Radler, 1993). 
 Conjoint analysis has a number of practical applications.  For example, the estimation of 
conjoint utilities which represent the value that consumers place on each attribute.  We can also 
attach the importance of each level within the attributes with regards to the overall evaluation of 
an alternative.  Conjoint analysis allows us to create a market simulation, by which we can 
construct alternatives of hypothetical products with a variety of attributes and predict their 
performance in the market (Grover & Vriens, 2006).  This allows us to explore the potential for 
products that may not currently be on the market and predict how they will fare.  This method 
will be particularly useful for this study when determining trade-offs between prices and wait 
time for entry into Xiamen University.  It will also allow us to determine profit maximizing 
alternatives for entry into the university. 
 
Chapter 2 Method 
 
 There are roughly seven steps to doing a conjoint analysis case study: 1) characterize the 
decision making process; 2) Pinpoint and describe the relevant attributes; 3) Develop an 
experimental design; 4) Create a questionnaire; 5) Collect data; 6) Determine an estimating 
model; and finally 7) Interpret the results (Champ, Boyle & Brown 2003). 
 

















 The decision process is fairly simple for entering Xiamen University.  There are two 
gates from which tourists may enter.  There is the west gate that allows 300 people during the 
afternoon from 12:00 – 2:00 pm, and the south gate which allows 700 tourists to enter during the 
same time.  After 5:00 pm, there is no limit on the number of tourists that may enter.  Therefore, 
the two attributes that tourists currently have to decide between are time (afternoon or evening) 
and gate (west or south). 
 
2.2 Identifying Attributes 
 
 Identifying the appropriate attributes can be done in a number of ways.  For instance, the 
use of focus groups or consumer interviews can help researchers generate a set of attributes with 
corresponding levels that will guide the study.  In reference to Xiamen University’s tourist policy, 
a number of preliminary surveys were handed out.  We found that the gate was of little 
importance to the tourists, and most didn’t even know the difference between the two gates.  
Therefore, we decided to leave it out of the conjoint analysis.  However, we added two attributes, 
price and waiting time, to help us determine how long people are willing to wait and how much 
they are willing to pay for entrance into the university.  Thus, we have the following attributes: 
Time (afternoon or evening), Wait (0, 15, 30 minutes) and price (0, 15, 30 RMB).  The values for 
“wait” and “price” were determined by the preliminary survey that asked the questions, “How 
much are you willing to pay to enter Xiamen University?” and “How long are you willing to wait 
to enter Xiamen University?” 
 
2.3 Experimental Design 
 
The next step is to develop an experimental design.  There are generally three types of 
conjoint analysis – full profile, adaptive and hybrid, and choice based conjoint analysis (Grover 
& Vriens, 2006).  Full profile consists of using each attribute with every profile.  For this type of 
study, each person is given a complete set of the full-profile alternatives.  After sorting the cards 
into ordered categories, the respondent rates each card on a 0-100 likelihood of purchase scale 
(Green, Krieger & Wind, 2001).  However, if there are a large number of attributes being 
measured, this can prove to be an overwhelming task.  Adaptive and hybrid methods were 
















using full profile conjoint analysis (Grover & Vriens, 2006).  In adaptive conjoint analysis, each 
respondent evaluates a set of partial-profile alternatives.  Partial profiles usually consist of two or 
three attributes per alternative.  The attributes associated with each partial profile descriptions 
will vary depending upon responses to earlier paired comparisons.  The respondent evaluates 
each pair of partial profiles on a graded, paired comparisons scale.  In hybrid techniques, each 
participant performs a self-explicated evaluation of attributes and then evaluates a set of the full 
profile alternatives.  The resulting utility function is then derived from the data obtained from 
both tasks (Green, Krieger & Wind, 2001). 
For the purpose of our research, we will be using choice based conjoint analysis, which is 
also known as stated preference discrete choice modeling.  Using this method, participants are 
given a number of sets of alternatives.  Within each set, the participant will choose among a 
number of alternatives which together simulate a marketplace.   
As mentioned before, one of the problems with the compositional method, used prior to 
conjoint analysis, was the assumption that there are no additional attributes outside of the ones 
being tested that could impact total utility of an alternative.  To counter this problem we use an 
alternative-specific constant (ASC).  The use of an ASC allows us to capture the impact of these 
unobserved attributes and improve the quality of our model.  It also allows us to estimate 
primary demand as a function of the attributes of our alternatives (Grover & Vriens, 2006).  One 
of the most common ASCs is the “none of the above” option, which is what we will utilize in 
this study.  The ability to use the “none of the above” option can also allow us to determine the 
point at which a product becomes too expensive (Grover & Vriens, 2006). 
Another advantage of the choice based conjoint analysis is the ability to incorporate 
realistic interdependencies among attributes.  There are two types of interdependencies that are 
worth noting.  The first is a situation in which the alternatives share the same attributes; however, 
they do not the share the same levels (Grover & Vriens, 2006).  For instance, it would be 
unnecessary to include a choice model with a 5 start hotel and a cheap motel at the same price 
because this simply would not happen in a realistic marketplace.  The same situation would 
apply for our study.  It would be unreasonable to ask a person whether they would like to wait 30 
minutes and pay 30 RMB or pay nothing with a 0 wait time.   
Another important type of interdependency occurs when alternatives do not share the 
















attributes about choosing a vacation in the mountains versus a vacation at the beach may not be 
similar.  People may be concerned about the quality of skiing when choosing a mountain 
vacation, yet concerned about the quality of the beaches when choosing a beach vacation.  
Utilizing a full profile conjoint analysis method would be trivial in this case. 
 
2.4 Create the Questionnaire  
 
There are a number of things to take into consideration when developing the 
questionnaire.  First it’s important to determine the number of combinations of alternatives you 
want your participant to answer.  For a simple design that only includes two or three attributes, it 
is reasonable to have participants complete a full factorial design that includes all possible 
combinations.  However, many studies take into consideration four or five with multiple levels.  
Asking a participant to rate 100 plus alternatives can be difficult and time consuming.  To reduce 
this burden, most researchers use a fractional factorial design, which is the method that we use 
for this survey.  The most important thing when using a fractional factorial design is to make 
sure the number of attributes and levels is small enough to be manageable yet large enough to 
still be able to estimate the utility of the attribute levels (Grover & Vriens, 2006).  Essentially, 
we want to create a smaller design that still allows us to estimate the effects of the attributes.  
The rule of thumb is to limit your sets of alternatives, or profiles, to no more than 20 
(Grover & Vriens, 2006).  By asking too many questions, you may run the risk having your 
respondents get fatigued and answer questions without giving much thought (Johnson & Orme, 
1996).  However, with too few profiles you may run into trouble with the significance of your 
data (Johnson & Orme, 1996).  According to Lutz (2012), the minimum number of profiles can 
be determined by the following equation 
 
(2)     Profiles = Number of levels – Number of Attributes + 1 
 
For the purpose of this study, we have the following attributes and levels. 
Time: Afternoon, Evening 
Price: 0 RMB, 15 RMB, 30 RMB 
















We can then use the equation to determine the minimum number of profiles: 
 
(3)     Profiles = 8 – 3 + 1 = 6 
 
However, since this is the minimum, we decided to include 8 profiles to ensure significant results. 
 The development of the survey, which can be seen in Appendix A, was developed using 
R software.  First, a full factorial is designed creating a list of all the possible scenarios.  Given 
the attributes and number of levels, there are a total of 18 (2 x 3 x 3) alternatives for entering 
Xiamen University.  From there, a randomized fractional factorial design of eight scenarios is 
created.  These eight scenarios are copied and placed in random order to create a question with 
















From here we can develop the 8 questions needed for the survey.  For instance, if 
alternative 14 consisted of the following attributes and levels: Time: Evening; Price: 15RMB; 
Wait: 15, and alternative 1 had the following attributes and levels: Time: Afternoon; Price: 






























































Question 1: Please select the most suitable option with regards to entering Xiamen University 






Respondents then choose among the two alternatives and the ASC, “Choose not to enter”, which 
is most suitable for them.  Along with choosing among 8 profile sets, respondents were also 
asked to give demographic information including age, location, marital status, number of kids, 
employment status and income.  This would allow us to determine if there are any factors that 
may influence a person’s willingness to pay or wait to enter Xiamen University.   
 
2.5 Collect Data 
 
Once the survey was complete, it was distributed to 148 people in various tourist 
locations.  Along with distributing surveys, we also counted the number of people that entered 
the university during the evening and afternoon sessions to get an average number of tourists for 
each session.  There average wait time was determined by keeping track of the time they entered 
the line and the time they entered the university.   
 
2.6 Estimating Model 
 
 For the estimation of choice based conjoint analysis studies, we apply the random utility 
theory, or the utility maximization concept.  Since our dependent variable is a probability rather 
than a continuous or interval scaled variable, we apply a logistic regression to determine the 
coefficients or weights of each attribute.  The logistic regression most often used is the 
multinomial logit or MNL model.  However, for the purpose of our research, we will be using 
the conditional logit (CL) model.  The MNL model and CL model are very similar in the sense 
that they both are used to determine the probability of an individual choosing a specific 
alternative.  However, where they differ is the explanatory variables that determine the 
 Time: Evening 
 
Price: 15 RMB 
 
Waiting time: 15 minutes 
Time: Afternoon 
 
Price: 0 RMB 
 
Waiting time: 30 minutes 
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